In this work, 2 species of the Pimelodidae family, Luciopimelodus pati and Pinirampus pirinampu, were cytogenetically analyzed. Specimens collected from the Paraná River, near Corrientes city, Argentina, were assessed using conventional Giemsa, C-banding, and AgNOR staining. L. pati and P. pirinampu showed 2nϭ50 chromosomes. The cytogenetic characteristics of the 2 species could be considered as derivate features with respect to the other Pimelodinae fishes. Chromosome fusions and chromatin loss are proposed as the hypothetical origin of the described karyotypes.
The monophyletic origin of the Order Siluriformes has been clearly demonstrated, although the elucidation of phylogenetic relationships among catfish groups remains a major problem in systematic ichthyology (de Pinna 1998) .
Within this group, the Pimelodidae family (Eigenmann and Eigenmann 1889, in de Pinna 1998) has been object of several taxonomic surveys. According to some authors, this family is a heterogeneous assemblage comprising over 300 species, historically diagnosed by the lack of specializations present in other groups (Lundberg et al. 1988 , 1991a , b, de Pinna 1998 . The old "Pimelodidae" group currently comprises the Pimelodidae, Heptapteridae and Pseudopimelodidae, monophyletic subgroups that have recently been upgraded to the family level (Shibatta 2003 , Lundberg and Littmann 2003 , Bockmann and Guazzelli 2003 .
The Calophysus group includes 5 genera: Calophysus, Aguarunichthys, Luciopimelodus, Pimelodina and Pinirampus, previously included in the Luciopimelodidae family (de Pinna 1998 , Shibatta 2003 .
Le Grande (1981) suggested an ancestral karyotype for the Siluriformes with 2nϭ56Ϯ2 chromosomes and a high fundamental number. Further cytogenetic studies carried out in Siluriformes support the Le Grande hypothesis, whereby almost all species described showed diploid numbers ranging from 2nϭ54 to 2nϭ58 (Oliveira and Gosztonyi 2000) . Cytogenetic studies of Pinirampus pirinampu (Swarça et al. 1999, Vasconcelos and Martins-Santos 2000) and Calophysus macropterus (Ramirez-Gil et al. 1998) showed the same diploid number of 2nϭ50. The available data on this group are summarized in Table 1 . In this work, karyotypes of Luciopimelodus pati and Pinirampus pirinampu from the Paraná River (Argentina) were described. The hypothetical evolution of the chromosome number was also discussed.
Materials and methods
Thirteen specimens of Luciopimelodus pati (5 females and 8 males), and 12 of Pinirampus pirinampu (all males) were collected at the Paraná River, near to Corrientes city, Argentina. The chromosome preparations were obtained from kidney cells using direct methods (Foresti et al. 1993) . The final cell suspension was dropped over the slides for diploid number countings, and C (Sumner 1972) and NOR (Howell and Black 1980) banding. Chromosomes were arranged according to Levan et al. (1964) with some modifications (Guerra 1986 ).
Results
The same chromosome number of 2nϭ50 was observed in Luciopimelodus pati and Single NORs were observed on the short arm of the 20th acrocentric chromosome pair, located in a terminal position in both species (Figs. 2a and b) . The C-banding pattern was determined only for P. pirinampu and presented pericentromeric and telomeric bands in several chromosome pairs (Fig. 2c) . Heteromorphisms related to sex were not observed in the studied species.
Discussion
The diploid number and karyotype constitution of Luciopimelodus pati (2nϭ50) was reported here for the first time. Pinirampus pirinampu shows the same diploid number (2nϭ50) also found in Brazilian populations from the Paraná River (Swarça et al. 1999, Vasconcelos and MartinsSantos 2000) . However, the karyotypic formulae and fundamental numbers (ranging from 86 to 90) described for this species are quite different. These variations could be attributed to pericentric inversions, although alternatively, differences could be ascribed to the condensation of the chromosome arms. Similar mechanisms have been previously proposed to explain karyotypic differences in species of Siluriformes (Fenocchio and Bertollo 1992, Martins-Santos et al. 1996, among acrocentric chromosome pair, coincident with positive C-bands is a common feature in almost all pimelodid species analyzed so far, (Swarça et al. 1999, Vasconcelos and Martins-Santos 2000, present work) , suggesting that these cytogenetic traits were conserved during the karyotype evolution, constituting an indicator of common origin. The presence of ribosomal genes on the short arm of 1st/a chromosome is coincident with the location observed in the Sorubiminae group and differs from the Pimelodus group, where the ribosomal genes are located almost exclusively on the long arm. The C-banding allowed the detection of heterochromatic bands in the pericentromeric and terminal regions of P. pirinampu, as already observed in the family Pimelodidae, i.e., several species of the genus Pimelodus (Souza et al. 2004 , Garcia and Moreira-Filho 2005 , Treco et al. 2008 .
The great size difference among the first and the remaining chromosome pairs observed in Luciopimelodus pati and Pinirampus pirinampu could be interpreted as a consequence of tandem fusions produced during the karyotype differentiation. This large chromosome, a clear cytogenetic marker, also occurs in the karyotype of Calophysus macropterus (Ramirez-Gil et al. 1998) and Pinirampus pirinampu studied by Swarça et al. (1999) and Vasconcelos and Martins-Santos (2000) , as a synapomorphic feature of the Calophysus group. Thus, a chromosome fusion could have occurred subsequently to the differentiation of the common ancestor that originated this fish group. Surveys of DNA contents (Carvalho et al. 1998) showed that Pinirampus pirinampu possesses a smaller amount of DNA per nucleus when compared with the Pimelodus species (2.14 pg and 2.4-2.68 pg, respectively), suggesting a loss of chromatin material with respect to the remaining Pimelodinae.
On the basis of the karyotypic similarity observed among the species analyzed here, chromatin loss could have occurred at the same time of tandem fusion, resulting in an additional synapomorphic character of this group. The concordance between morphological and cytogenetic data allows us to suggest that Aguarunichthys and Pimelodina, 2 genera of the Calophysus group still not studied, could have karyotypes with 2nϭ50 chromosomes or derivatives, with the first chromosome pair greater in size when compared with the rest of the complement. If that hypothesis is correct, the cytogenetic features of the Calophysus group species could be considered as diagnostic characters to determine its phylogenetic relationships, constituting a useful tool for taxonomic studies.
